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Abstractor JP 8231564 (A) 
PURPOSE: To obtain the subject new ester useful 
for various uses such as an adhesiveness improver 
in coating, a flame retardant, an antistatic agent and 
an ion exchange resin by reacting an allyl alcohol- 
based compound with a phosphorus compound and 
obtain a polymer by polymerizing the resultant ester. 
CONSTITUTION: This phosphoric acid ester is 
expressed by formula I [R1 is H or an organic 
resid ue ; (n) is 1 or 2 ; X is CN , COR2 (R2 is an 
organic residue) or COOR2 ]. The phosphoric acid 
ester of formula I is obtained by reacting, e.g. an 
allyl alcohol-based compound of formula II with a 
phosphorus compound, preferably in the presence 
of a polymerization inhibitor. The phosphoric acid 
ester polymer is obtained by polymerizing the 
phosphoric acid ester of formula I and has a 
structural unit expressed by formula III or IV and has 
1000-1000000 number-average molecular w;eight. 
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X Ri 
CCH2 =C-CHOH— 



CH2 
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=C-CHOH 
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R, 0 



(OH) , 



t5XU/ttzli. (4) 



X Ri 0 Ri X 

H^ -C-CHO-P-OHC-C-CH. 



OH 
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R 0 

2 CHa =C-C-0CH2 CH^ OH + 0, 
R 0 0 
CHz -C-i-OCHj CHz O-f'-OH 

' T ? 

CH2 =C-C-0CH2 CHj 0-P-OH 



R 0 O 
► 2 CK2 =C-C-OCHi CH2 0-P (OH) 2 



R 0 

I II 

4 CH, -C-C-OCH^ CH. OH + P, 0. 
R 0 

(CH2 -C-C-OCHs CHa 0) 2 - 

— ' T ? 

(CH^ -C-C-OCHi CHz 0) 2 - 



■ 2 CCHi 



OCH2 CH2 0) 2 



[00 04] i^tp. Ri±7l<*M^*/Si±^^;l^*^^ 
[00 0 5] 

[00 06] :^wmBfim. m^m'Mzmm^ti% 

[0007] 

[0008]fiPt>. *^BJ{±. -^(1) 
[0009] 



CCH2 



-CHO-^P (OH) s 



■ (1) 



[0010] (st^j. Ri \tymM.^tfzmmmmi 

SL. n{±li:Jt{±2&SL. X{±-CNS. -COR 
2 *S;^d±-COOR2 S&at. ^^-5. ±fER2 

[ 0 0 1 1 ] t *^0fli±. ±IERi *vJ<SM^T-J) 
0 , X*i- C O O R 2 D , , ilR 2 t)W<MW. 

[0012] ^^IZ^ ( 2 ) 

[00 13] 

[-fts] 



X R, 



CHa =c-c: 



HOH 



(2) 



[00 14] i^rp^ lijmMi'tfzmmmmi: 

^L. Xji-CNS. -CORaX^/iii-COORa 

■^l.ifc&!fiNSt-ri.-M^ (1 ) 
[00 15] 
[^t9] 
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(OH) , 



- CD 



[0016] Ri liymM^tfdmmmm^ 

SL. niil S/i(i2^SL. Xii-CNm. -C OR 

2 St/iii-COOR2 »^^L. ilER, (i* 

[0 0 1 7] ^fc. ^wm. -^(3) 

[00 18] 
[^tlO] 

X R, I 

-CH, -i-tno- 



CHO-P COH) s 



[0019] Ri liAimm^tfzmmmm^ 
mm^is.. t5Xt//tfdi. -m^ (4 ) 

[0020] 

[^kii] 

Ri X 

OHi-i-CHj — ] C4) 



iH 

[002 1 ] Ri iiymm^tfdi^mm^ 

mt. Xi4-CNS. -CORjat/ili-COORz 

^miB.miLi^timw7}^M. 1,000-1,000,000 to 

[00 22] UTt^*;^ERH*i¥L < I^HHt^ . ^^B^t^ 

ppma-m^ ( i ) t-asni.uyi?xxr;w±. 
mzmmti^h<D-cm\^w. Ri Ts^s^ii. 

tili.2T$^^). x-f^^iiSgKiS^i-CNS, -co 
R, cooR, JirfMSiu /O-j, UBr; 

h.^LX. Zixhit-^a^oh. Ri -c^s^ii.^ 
mti^7^mW.=f-Th 0 . XT'S^^tLSMmS:?)^'- c o o r 
2 at-|)*9. R2T*§ill.g«S*>»fXlM 
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^mm&h^, y y@SxxT;t.coM5i:^. bp^. r 

b ^iKm^x^m^) ym^xT)v^mm-tm.^^m 
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(~*t L TO. 02 1 - 1 . 0^ ;L (TilEllF^ ^tl(f i: 
v\ y yfter%co^fi=i)iia:((^0.02^ ;l '9 i;^>i-t -i^hiz 
ti, Mmt^S-l.*KJ£^07 y;P7;Pr3-;l.^{|i-^!|t>{)i' 
^<^l.<7)Tif^ t<=SrV^„ tit. yy^t-^ftco^SDM 
*i 1.0^;^J;'9i^v^Ji^^^{±. RJ[E1tt^S*RJtE(7) 

y y{k^w^< ^i>i^T'tf * t < ^i^, 
[00 32] ±iac7jM)E^tf 3 PSc7,iK)iE*ff^{.±, m^z 
mjE^ fih t c?3T-(i*v wMX'h 1) 7 y /^7/i'3- 
;^^'^l:^^^J. 3fet/'t=, ^{iM^T-$,i.yyS§xxr;Ki. 

&*LTv^i,„ i^oT. 7y;^7;^=I-;^^^l:-^!B!It y 
y^t^jf^t ium^^tm^zii. t$.T^))VT)v^~)m 
-fb^^^^y yg§xxT;^^^s^^WJt-■?>/ii6^:. rje 

[00 33] m^m±.mh lxm. mui. t yu^/ 

y. t Fn^ryy^y^f^/i/X-T/l-. ^Ky^^J 
y. t-y^/L-^rn-zi., 7xy^7i^>WWfefL 

y ym:izx^MzmtW\-^tK 0. 001^%- 5 a* 
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i.a-^:^}£ ; im}.zx hWi^-Hmm. mk'hwm^(^^ 
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mm7.^v y.^ ft^!tij^7^' y ^L-s^^b^^i^^^^ptf 
hfih-if. mzmii.^ixhh<^yxw£V\. 
mz-h-ti-h y ymz^-XTjvm.-^immmtt-m. 

(3) ■ (4) T'S^^fL^lijt^fifm^'f.c^ffl^Wi, 

M. ID*>. yylSxXx/L'tftfi^ftttofiJ^ti, 
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\m ; 2, 2'-7y"b'X>f y 7-^n:i h y ;P^t^7y'ft-^ 

fz. a-^r«^j^j<7)jgfflM^, a^Mj£c^RjtG*fr^(4, 
fftPlSS^iii tcoTi±^cv^„ 'i^hixh y yKxxf■;^ 
a-&ftioa^M«±. 1,000-1,000,000 
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[00 39] 1;A±coX 0 l^z. :^WM^zt-t-6mi-m^ 

( 1 ) T-|l$^il>iTffi^yyStxxx;Ki. mlE-flast 

( 2 ) Tm$tLi 7 uiiTiya-)vmt^mt . u yit 

X 'f)VM.^^<m.^^^^M},i . 1 , 000—1 , 000 , 000 CO 

[0040] ±ii^) V > itx,XT;^^^ >«x;^x 

;^^U >@gx,xr'lS'^*^lfif-[(:}3sJn^l> d > !c J: 
T*^,. i/c. iJ>!j|x.x?;L^iJ>iSx.x^;Lfflfrft: 

{±, mm. H}i\A±, mmmm 

^mmmm. ^mm%. M^y^mmmtLxm. 
\,zm^^tztifiX'%h. u>'KxxT/^^u>'i?x 
x^)m^mi. mm. ^u-^yn^uu-hmco 

[004 1] 

\{m\ ^w%zii^ii^hmit-mA ( i ) xmtvhm 

W£') y^xxr/Ki., flulB-lxit ( 2 ) f^Sixl.r 
;tt:J;D^g^W#Jifil>o t.fz, kM.<^)mmz^K 

H\ irSiyysx^^yL^s^frti. fria-^si; (3) 
xm^fii.m-m-{tL. m.ii/t.fz\t. -m. (4 ) -c 

#cfOiW%i]-^*{±. 1,000-1,000,000 OMWHX'h 

[0042] ±ieoy y^xx^^i-fc j:t^-u y^xxx 
/l-S-^frti. «»^A^<7):tM y y^xxr/l-coffl^ t |hI 

mmmzmh z. t >?)iT'# h , MiJf. y y^xx^^ 

;^^yyKxxx;^fi^#:(^. v^i9i9)|,Mm^«tt[^fi 
±Mt LTffli^i.it^^T-#i.„ yyKxxr;^ 
^yy@^xxT;^S^*ii. iiffi^iJ. ^€ffiiWJ. M 

yx^iSBi^t y^xwmz^\^tz}LifX'^h. 

[0043] 

^h\,zmmzwimthiiK im^mtzh.C:>\zx'^mi:> 



[0044] {Mmm 1 ) fflSlt. j; 

Jl-a—ji-^it-^^b LTcOx^;i/-o;-t Kn^v-^-f 

;^7>^ijp_i.39g ( o.3^;^) mikm±mtLx 

to t F y y^y ;>< ^;i^x-x;i/0. 04 g t 

mtfLtz^ mz. ±Mic^)Kmmm^iz^miixmtit 

mz. MR^B^tl^^0^a^^45°C-55°C^OtEH^^;^**> 

vyit^bLxcosmitvy2i.3g (o.ist 

[0045] ^»Tf*. ±MicoKmmmi5ovxm 
mmn-ti, ztizx'^^ ^izs.m^-\tx . mm^comm 

[0046 ] \:i}icr>x 3 ^z Lx%fz^mw:mmmz 

Ot^T. iH-NMR, 13C-NMR, mif^m^ 

x^^ V)i {1 R ) ^ iis-ri. ^t^zxD. mmmM 
m-ofz,, 'ct^.«, ixm^m!ax^^±mcommmi^ 
fM^mMiz-Mj^mm-'j: y ym:^XTj]/xh § ; t 

iz. m^mx^^}'>]^m2i,z^ti^'nM~r. 
[0047] c mum 2 ] mum 1 x-n ^ntzu y isx 

Xy-)UOg y . *^iBl!&IfJt IX(7^ 2,2'-TVt'X-( V 

y'i-M- 1- y ;L 0. 005 g h rmmi^zxfi. mmm l 
^cm. tmw^m^Ltz. <kiz. ±ieioyyi$x^T 
;p&80x:tj»i. i t j: 0 . My ySx^T/t^cofi 

[0048] J.:t_hc0j;3t3tTf#/;fi^W3OV>T. i 

H-NMR. 13C-NMR. iiXV^MMUX^^ hil- 

±iE«fi-^#:*i*^0fl(c*^A^^iTii^y y^xx-f 

i^ay^'nvb^-^y^- (GPC) t j; yiiJ5gt^:y 
yKx^x;«-^fr<^a¥%^'-^ i«i45, ooof^i o 

[0049 ] CMfiM3] ^y^ny>^-^yy7^— b 
2^;k, h yx^^y>?-yrj-;i/i^;i/, i3j;y2-hK 
n^i^x^/t-Ti? y h 2^/t'^B)fSc?)*g^(c =fc -^T 

h^u^yr^vu-h^^-^^Lfz. mz. _hiei?)'^y 
^ yr^ y 1/- h50g t . mmm 1 T-if/^ii/s y y^x 
xx.'i 25 g k , mmmimmmmM:m-hi 1 , 6-^ 

Jf^f y i^'^-Zl-i^T ^ y Ix- h25 g i: , 3tfi^^1MiJT- 

jbs^yi^vki/^t^/k^r;^-/!^ ( i~j^:(f^ 

M ; msi^ A )vm i T- 6 5 1 ) 3 g fc ^?g^-ri. 

[00 50 ] <'Kv^x. ±iay)«#;Wi3^«M«T- 

^5§»^°^y^±fc. V«§Xt°y:3-^S:fflV^T10 
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wcmcomEymm^ ^^.m^$ tLtz±m^mmmmz 

ffi«^toiEu (^-y^'7U-) wimmmtz... 
[00 5 1 ] iii±0 i 0 i^zLx^tzmimmc^mw^^^ 
MzMtimm'mmmtifzMz^ \,^mmmB^ 

mmmiTc^m-immiz i mm^nT-ms & a^ii. z t izx 
xmm.m-}\^^ mm uzm'V'^a^mw.^m^fz . 

-^fz. ^¥mL^j:t^^tz>mcnm9i/^W\Ltz 
'h^crMW^ 100 100 J Xhnfz.. 

[00 52] immH ] '&m\. iixm^k^i^x 
umnrnm^M o mnz loomi ^oRfc^ssi; . r i j r 

;t,7^i;i^_^52g ( o.4^:;k) i: , M^m±^\bLX 
cot Kn^y >'^:y^^;px-r;H).05g fc S:ftSs^T' 

>xA^A>, U>fber!f%>:LTc?)fIfiffl:U>'14.2g ( 0.1^ 

[00 53] mmrrm. ±M<r)UMMmi5ffcx'Am 

Wbb.2s^%fz. ^Lx. u.mim. Kmrn. BP 

iMcrmmmmzyy. i.sg^jisjpL, soTjt-mrBi 
mmh^uzx ^Myy^mmox.. nmrn^mi^ 

[00 54] ].l±iO J: 5 LTfffc^feiTDiSBJjSfrt^-^ 

\^x. mmmihnm^zLxwAmji^'i^-^tz. 
jtjfijto 1 H - N M Rto-f -V- f- ^114 (c . mmux'^ 

^ Y)V^m'5\Z^fi^fi'^<f 

[00 5 5] immm 5 3 ssfe^ji Ti#^>tL/i u y^x 

LTCO 2,2'-Tyh'X-f V7'^or:h U;l^ 

o.oosg^iS-i^i^tcA^i, s*mLfcf*, %$Mmm-k 
m^hfz. mz. ifet^yyKxxx/L-^so-ctcjDitt- 

^ ^ 1 i D . ISU yggxxT^^i/^fi-^RJE&ff-^Tfi 

[00 56] i^JLiiiT) j; -3 i>zLx%tzm-^mz'D\.-^x . m 

mm2 mm^zLxmMmj^i'^'^fz. ^m^. ± 
mc^mi^m^^^wMi^zt-pmm^j: v y^xxx^i-a^ 

m-^l.lti:mi.ltz, ttz. ^r-;L.yt-Sx-Sxgy 



*ioic¥%^j-i^*{±33 . ooo"c-$) -9 tz . m^i^mnmm 
x^i'h/vimeiiz^-t. 

[00 57] c imm 1 ] mmm 3 ^za (t s u y^x^ 

^bMStIti^m*ftt-S) l>^^^yr^UU'-bi^j;l/-l, 
6-^^-9-y i^'^t-zt-i^T^ y I— h t . T^^fi^lBteMT- 
liS<yi^";kSx';'t^;lx^r;^_;i^t ^^g-^-fl- ^ t (iJ; 

[0058] v^i:v^T\ iufiM3 1 ^mc^mi^m-oxit 

nrz. iix, mttmmimmmw^^^Mzm- 
mmm^^h^^mms'f-rmm.imi'^'oxmm 
Lfz. ^cots^. mmmmzj:'oX68m<^A^f^mmi 
tz. o^^). ^§mt^j:t^'^fz4^f^mm/mifzA^ 

[00 59 ] ±immMl ■ 2 ■ 4 ■ 50g**^i^H)5ji, 

i^-tcXoiz. t^mmmiz-ii^i^ii^mzxtiif. frisky 

yMx.Xx;ifc X yirS^ U ySxxT-;kfi-^#:&^a 
[0060] 

[^BJIcOJM] tLhcoiol:. ( 1 ) 

[006 1] 

[^kl2] 

X R, 0 
I I i 
CCHs =C-CHO^^P (OH) 3-, (1) 

[00 62 ] Ri wmm^tfzmmnm^: 

nJil t/-^{i2^^L. Xi±-CNS, -COR 

2 *i/-c{i-cooR2 »&^L, ±fBR2 m 

mmm^mt) xmztLi vymj^x^)Uzm-tih(7) 

[0063] tfz. a±c^ j; a t:, ±fBRi 

ilR 2 pmm. 1 -i8iOT;k^;«TJ>l. U ynxxx 

[ 0 0 6 4 ] ^ l-:Jl_hcDJ; 0 -tec^ 

(2) 

[0065] 
[^tl3] 

X R, 

CH2=C-CH0H (2) 

[00 66] {^^. Ri m<mw.Tifz\±-^mmii: 

m.1. X(±-CNS. -COR2SS/iii:-COOR2 



(8) 
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[0067] 



[0070] 
[^kl 5] 



X Ri 0 
=C-CHO->—P (OH) 3 



• (1) 



CHO-P COH) . 

-c 



[0 0 68] {^^. Ri iiymm^ttzmmmm^ 
mi. niti tfzli2^mv. xit-cnm. -cor 

10 0 6 9] tfz. J-riJic^J; a t:. -m^ 

(3) 

X Ri 0 



[007 1 ] ( jt^. Ri i±7j<*M^^ ^cfi^K*^ 

^t. xii-CN*. -coRtMt fzli- CO OR2 

mm^w.. i3xv^/tfzii. -m^ (4) 

[0072] 



44h 



OH 



[00 73] Ri {i7]<«li(^S/S(i:*liS»^ 

at. Xi±- CNS. CORsSS/tfi-COORz 

mmw-i}L^:^tm'fi-^^^A 1,000-1,000,000 co 
[0074] m,co-}5mi,ziiti\t. mt^-m. ( 1 ) t- 

flit. iTS^ryysxxx;^a^#:tt. MK-^st 

(3) Tm^timm^iiL. axu/ttzn. -m^ 

( 4 ) Tm^timmmii^Lx^^^^ , 

[00 7 5] ±iato ij yggxxr/i'ij it/'y yftxx^ 
mmmzi^^i ^ 1 3&it'# &.mtii. u y^xxx 



[Hfflc^^m^lM] 

[HI ] :^m<7)-mmmi>zto\^x%^tifzRmm 

O) iH-NMRCO^-v-hf$)l>o 

[112 ] himmE.mi<nm\mm,x^^ V}vx:hh. 
m3\ iLimmmiim^^^xmhtitzm^m 

[114 ] ifwm{m^mm\\.zii\■^x'i%wzm^>^^ 

W) 1 H - N M R C7)^ - f X-$> h . 

[05 ] H4c7)RtG4R)c^*5i^*5'h©«^^?' ^;^t■■^> 
[06] 04c^Rji:«Jfi5&a-^§i^-(:t#^tL>tfi^#: 



(9) 
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(10) 
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[03] 




AOOO 3500 3000 Z500 2000 1B0O 1600 iSo 12'oO IcJoO flOO 60o" 
i^m. Ccm') 



[04] 




(11) 

[05] 
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AOOO 3500 3000 2500 2000 1600 1600 1400 1200 1000 800 600 
mm (cm-1) 

[116] 




AOOO 3500 3000 2500 2000 IBOO 1600 1400 120D 1000 SOO 600 

mm (cm"') 



1 m^^^B^Mmmmmmm[^ 



